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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 m **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the glass fiber for reinforcement which gave the sizing agent for glass 
fibers and it which give the strengthening thermoplastics which carried out distributed mixing at the styrene resin 
which has thermoplasticity, such as an acrylonitrile styrene copolymer, and was excellent in the convergence nature of 
a glass fiber in detail about the glass fiber for reinforcement which gave the sizing agent and it which are given to the 
glass fiber which reinforces the resin, and was excellent in the hue and the mechanical strength. 
[0002] 

[Description of the Prior Art] In order to improve the physical properties of a glass fiber strengthening styrene-resin 
constituent conventionally, various sizing agents for glass fibers which reform the interface of the glass fiber for 
reinforcement and the styrene resin which is a matrix resin are proposed. For example, the sizing agent for styrene-resin 
reinforcement containing 0.2 - 3 % of the weight of silane derivatives which have 3 - 6 % of the weight of acrylonitrile- 
butadiene copolymer resins which contain acrylonitrile 20 to 50% of the weight, 0.5 - 3 % of the weight of epoxy 
resins, and a styrene functional group is indicated by JP,57-57420,B. Moreover, the glass fiber sizing agent whose 
weight ratio of the total quantity of an acrylonitrile styrene copolymer and acrylonitrile-butadiene-styrene copolymer 
and an urethane emulsion is 50-90:50-10 is indicated by JP,2-30645,A, including the acrylonitrile-styrene copolymer 
emulsion or 1 - 10 % of the weight of acrylonitrile-styrene-butadiene-rubber copolymer emulsions which contains 
acrylonitrile 20 to 60% of the weight, and 0.5 - 7 % of the weight of urethane emulsions. Furthermore, the sizing agent 
for glass fibers containing an acrylonitrile-styrene resin and an amino silane coupling agent for strengthening styrene 

resins is indicated by JP,59-232940,A. 
[0003] 

[Problem(s) to be Solved by the Invention] however, as reinforcing materials of the acrylonitrile-styrene copolymer 
resin (it may be hereafter written as an AS resin), or an acrylonitrile-butadiene-styrene copolymer resin (it may be 
hereafter written as ABS plastics) If the glass fiber using the acrylonitrile-styrene copolymerization system and/or the 
acrylonitrile-butadiene-styrene copolymer system sizing agent is used, although a fiber-reinforcement resin object with 
high intensity can be acquired It was difficult to become easy to yellow a fiber-reinforcement resin object, and to 
acquire the good fiber-reinforcement resin object of a hue by heating at the time of manufacture. 
[0004] Although the hue of a product was not affected on the other hand when the glass fiber obtained using an 
urethane system or an epoxy system sizing agent was made into reinforcing materials, it had the problem that the resin 
object for fiber reinforcement which has sufficient intensity was not acquired. 

[0005] Therefore, the purpose of this invention is used for the reinforcing materials of an AS resin or ABS plastics, and 
a mechanical strength is to offer the glass fiber for reinforcement which gave the glass fiber sizing agent and it which 
can give the fiber-reinforcement resin object in which a good hue is shown highly. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the sizing agent for glass fibers of 
this invention is set to the sizing agent of the glass fiber for reinforcement which the acrylonitrile-styrene copolymer 
resin or an acrylonitrile-butadiene-styrene copolymer resin is made to contain, and it is 900. It is characterized by 
containing 1 - 10 % of the weight of epoxy resins and 1 - 10 % of the weight of acrylonitrile-styrene copolymer resin 
which has the above weight per epoxy equivalent, and 0.1-5 % of the weight of silane coupling agents. 
[0007] Moreover, the glass fiber for reinforcement of this invention is characterized by giving the above-mentioned 
sizing agent 0.2 to 3% of the weight as a solid content in the glass fiber for reinforcement which the acrylonitrile- 
styrene copolymer resin or an acrylonitrile-butadiene-styrene copolymer resin is made to contain. 
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[0008] Hereafter, an example is given and this invention is explained still in detail 

[0009] In the sizing agent of this invention, it is desirable to use what has at least two glycidyl groups in a monad as an 
epoxy resin, and it is desirable to use what was obtained by making a bisphenol and epihalohydrin react especially. In 
addition, in order to make small distortion produced in an interface and not to spoil a mechanical strength, a weight per 
epoxy equivalent the above-mentioned epoxy resin A thing 900g [/Eq ] or more is used. 

[0010] Moreover, it is desirable to use that whose acrylonitrile content is 10 - 50 % of the weight as an AS resin used as 
the component of a sizing agent, and in order not to affect the hue of a fiber strengthening resin object, the thing of 10 - 
30 % of the weight of acrylonitrile contents is more desirable. In addition, in the above-mentioned AS resin, it is 
possible to also make an acrylic acid, an acrylamide (meta), an acrylic-ester (meta) system monomer, etc. contain other 
than acrylonitrile and styrene. 

[001 1] As a silane coupling agent, furthermore, gamma-aminopropyl triethoxysilane, N-beta-(aminoethyl)-gamma- 
aminopropyl trimethoxysilane, N-beta-(aminoethyl)-N , -beta-(aminoethyl)-gamma-aminopropyl triethoxysilane, The 
amino silanes like gamma- ANIRINO propyltrimethoxysilane The epoxy silanes like gamma- 
glycidoxypropyltrimetoxy silane and beta-(3, 4-epoxycyclohexyl) ethyl trimethoxysilane The vinylsilane like 
vinyltrimetoxysilane and N-beta-(N-vinylbenzyl aminoethyl)-gamma-aminopropyl trimethoxysilane Gamma- 
methacryloxpropyl trimethoxy silane, gamma-chloropropyltrimetoxysilane, gamma-mercapto propyltrimethoxysilane, 
etc. can be used. 

[0012] As a solid content, the sizing agent of this invention contains the above-mentioned epoxy resin, and contains a 
silane coupling agent for an AS resin 0.5 to 2% of the weight 0.1 to 5% of the weight two to 5% of the weight one to 
10% of the weight four to 8% of the weight preferably one to 10% of the weight, respectively. 
[0013] Moreover, lubricant can be made to contain in the sizing agent of this invention in addition to the above- 
mentioned resin. As lubricant, mineral system waxes, such as animal system waxes, such as vegetable system waxes, 
such as a candelilla wax, carnauba wax, and haze wax, beeswax, lanolin, and a spermaceti, a montan wax, and a 
petroleum wax, a fatty-acid amide and a fatty-acid-ester system, and a fatty-acid ether system surfactant are used 
preferably. Since adhesion with a glass fiber and a matrix resin will be barred as it is an overdose, this lubricant is 0.05- 
0.5. Considering as the addition about weight % is desirable. 

[0014] In addition, the sizing agent of this invention can be used with the gestalt of the emulsion as a solution for 
example, in an aquosity medium. 

[0015] Next, the above-mentioned sizing agent can be used for the glass fiber for reinforcement of this invention, and it 
can obtain it by drying and cutting the strand manufactured by the conventional method, and considering as a chopped 
strand. To a glass fiber, the addition of a sizing agent is made into 0.2 - 3 % of the weight as a solid content, and is 
preferably made into 0.5 - 2 % of the weight. In addition, after it may perform dryness of a strand after a cutting 
process or it dries a strand, it may perform cutting. 

[0016] An AS resin or ABS plastics is used as a matrix resin which adds the glass fiber for reinforcement. The glass 
fiber for reinforcement and a matrix resin are used, and there is especially no limitation in the method of manufacturing 
a fiber strengthening resin object, and it can use a well-known method for it. For example, the above-mentioned 
chopped strand, an AS resin, or ABS plastics can be kneaded by the extruder, and methods, such as acquiring a fiber 
strengthening resin object by the injection molding method, can be used by using a pellet, and nothing and this pellet as 
a raw material, in addition, a fiber strengthening resin - the amount of the glass fiber for reinforcement which the 
inside of the body is made to contain has about 10-40 desirable % of the weight, and it is more desirable to consider as 
20 -30% of the weight 
[0017] 

[Function] The sizing agent of this invention is 900. Since the epoxy resin which has the above weight per epoxy 
equivalent is contained, by making into the reinforcing materials of an AS resin or ABS plastics the glass fiber for 
reinforcement obtained using this sizing agent, the fiber strengthening resin object which has a good hue can be 
acquired, and the intensity of a fiber strengthening resin object also improves. Although the cause whose intensity 
improves is not known well, it is guessed that it is what the high epoxy resin of a weight per epoxy equivalent depends 
on decreasing distortion of the interface produced at the time of fabrication of a fiber strengthening resin object. 
[0018] Moreover, since the AS resin contained in the sizing agent of this invention dissolves with the AS resin or ABS 
plastics which is matrix resins, it can acquire a fiber strengthening resin object with high intensity. 
[0019] That is, it is 900 like this invention. If the sizing agent containing the epoxy resin which has the above weight 
per epoxy equivalent, and an AS resin is used, a hue can acquire a good fiber strengthening resin object highly 
[ intensity ]. 
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[0020] 
[Example] 

Igamma-aminopropyl triethoxysilane 1.0 of examples Weight % and epoxy resin 4.0 (weight per epoxy equivalent 
1900) Weight % and AS resin 2.0 Weight % and vegetable system wax 0.3 It is as a solid content to a glass fiber with a 
diameter of 13micro about the sizing agent which consists of weight % and 92.7 % of the weight of water. 1.0 Weight 
% addition of was done, and 1000 glass fibers were converged, it considered as the strand, this strand was dried and 
cut, and the chopped strand with a length of 3mm was obtained. 

[0021] It sets in the example of comparison 1 example 1, and is the acrylonitrile-butadiene copolymer resin 2.0 instead 
of an AS resin. The sizing agent containing weight % was used and the chopped strand was obtained similarly. 
[0022] It sets in the example of comparison 2 example 1, and is a weight per epoxy equivalent 500 instead of the epoxy 
resin of a weight per epoxy equivalent 1900. The sizing agent containing an epoxy resin was used and the chopped 
strand was obtained similarly. 

[0023] An epoxy resin is not contained in example of comparison 3 example 1, but it is AS resin 6.0. The sizing agent 
containing weight % was used and the chopped strand was obtained similarly. 

[0024] An AS resin is not contained in example of comparison 4 example 1, but it is an epoxy resin 6.0. The sizing 
agent containing weight % was used and the chopped strand was obtained similarly. 

[0025] Each chopped-strand 20 weight section obtained in example of examination 1 example 1 and the examples 1-4 

of comparison and the AS resin 80 weight section were kneaded by 250 **, and the test piece of five kinds of fiber 

strengthening resin objects was obtained by the pellet, and nothing and the injection molding method. 

[0026] these test pieces - the method of ASTM-D No. 638 - tensile strength - the method of ASTM-D No. 790 

flexural strength and a bending elastic modulus — the method of ASTM-D No. 256 — an Izod impact strength — JIS- 

Z8722 [ moreover, ] The result which measured the hue by the method of a number is shown in Table 1 . 

[0027] 

[Table 1] 





nmmi 
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mm* 
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20 


20 


20 


20 


20 


(kg/mm 2 ) 


11.4 


11.3 


11.1 


11.1 


11.0 


ft mm (kg/ran 2 ) 


17.5 


17.3 


17.1 


16.9 


16.7 




760 


750 


740 


730 


720 




6.2 


5.7 


5.7 


5.4 


5.2 














(kg/mm 2 ) 














15.2 


20.1 


16.6 


17.1 


12.0 



[0028] When an AS resin was made into a matrix resin, the result of Table 1 showed excelling in intensity and 
excelling other three examples of comparison except the example 4 of comparison in a hue, even if it compared the test 
piece using the glass fiber for reinforcement of an example 1 with any of a test piece which used the glass fiber for 
reinforcement of the examples 1-4 of comparison. 

[0029] Each chopped-strand 30 weight section obtained in example of examination 2 example 1 and the examples 2-4 
of comparison and the ABS-plastics 70 weight section were kneaded by 250 **, and the test piece of four kinds of fiber 
strengthening resin objects was obtained by the pellet, and nothing and the injection molding method. About these test 
pieces, intensity and the hue as well as the example 1 of an examination were measured. The result is shown in Table 2. 

[0030] 
[Table 2] 
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mmmi 


mm 2 


mm 3 


mm 4 




30 


30 


30 


30 


mmi& (kg/mm 2 ) 


10.9 


10.4 


10.5 


10.5 


mmm(kg/m*) 


16.9 


16.2 


16.1 


16.8 




810 


805 


795 


800 




8.6 


7.7 


7.5 


7.2 












(kg/M 2 ) 












16.9 


17.1 


17.6 


17.4 



[003 1] When ABS plastics were made into a matrix resin, the result of Table 2 showed excelling in intensity and a hue, 
even if it compared the test piece using the glass fiber for reinforcement of an example 1 with any of a test piece which 
used the glass fiber for reinforcement of the examples 2-4 of comparison. 
[0032] 

[Effect of the Invention] As explained above, the sizing agent of this invention is 900. Since the epoxy resin which has 
the above weight per epoxy equivalent, an AS resin, and a silane coupling agent are contained, a hue can acquire a 
good fiber strengthening resin object for the glass fiber for reinforcement obtained using this sizing agent highly [ the 
reinforcing materials, then intensity of an AS resin or ABS plastics ]. 



[Translation done.] 
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